Development of a robust reporter-based assay for the bioactivity determination of anti-VEGF therapeutic antibodies.
Development of anti-VEGF based biologic agents has been a focus in cancer treatment for the past decades, and several anti-VEGF pharmaceuticals have been already approved for treatment of various medical indications especially in cancer. The first anti-angiogenic agent approved by FDA was bevacizumab (BVZ, trade name Avastin, Genentech/Roche), a humanized anti-VEGF monoclonal antibody. Accurate determination of bioactivity is crucial for the safety and efficacy of therapeutic antibodies. The current method widely used in the lot release and stability test for clinical trial batches of BVZ is anti-proliferation assay using primary human umbilical vein endothelial cells (HUVEC), which is tedious with high assay variations. We describe here the development and preliminary validation of a reporter gene assay (RGA) that is based on an HEK293 cell line stably expressing vascular endothelial growth factor receptor 2 (VEGFR-2), and a luciferase reporter under the control of nuclear factor activated T cell (NFAT) response elements. Our study shows this assay not only to be superior on precision, sensitivity and assay simplicity compared with HUVEC assay, but also applicable to other VEGF-targeted biotherapeutics. These results show for the first time that this new reporter assay, based on the VEGF-VEGFR-NFAT pathway, can be a viable supplement to the HUVEC assay and employed in potency determination of BVZ and other kinds of anti-VEGF antibody-based biotherapeutics.